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FOREWORD 


This Indian Standard (Part 8) (Second Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Flooring, Wall Finishing and Roofing Sectional Committee had been approved by the Civil 
Engineering Division Council. 


This standard (Part 8) was first published in 1993 and subsequently revised in 2006. This second revision 
incorporates the experience gained with the use of its first revision and brings the standard in line with the latest 
developments in this field. The title of the standard has been modified to reflect resistance to stain test covered 
therein. 


This Indian Standard is published in several parts. The other parts in this series are: 


Part 1 Determination of dimensions and surface quality 
Part 2 Determination of water absorption and bulk density 
Part 3 Determination of moisture expansion using boiling water 
Part 4 Determination of linear thermal expansion 
Part 5 Determination of resistance to thermal shock 
Part 6 Determination of modulus of rupture and breaking strength 
Part 7 Determination of stain and chemical resistance of unglazed tiles 
Part 9 Determination of crazing resistance of glazed tiles 
Part 10 Determination of frost resistance 
Part 11 Determination of resistance to surface abrasion of glazed tiles 
Part 12 Determination of resistance to deep abrasion of unglazed tiles 
Part 13 Determination of scratch hardness of surface according to Mohs’ scale 
Part 14 Determination of impact resistance by measurement of coefficient of restitution 
Part 15 | Sampling and basis for acceptance 
Part 16 Determinations of lead and cadmium given off by glazed tiles 
In the formulation of this standard, considerable assistance has been derived from ISO 10545-13 : 2016 ‘Ceramic 


tiles — Part 13: Determination of chemical resistance’ and ISO 10545-14 : 2015 ‘Ceramic tiles — Part 14: 
Determination of resistance to stains’. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, 1s to be rounded off, it shall be done in accordance with IS 2 : 1960 *Rules for rounding off numerical 
values (revised )’. 
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CERAMIC TILES — METHODS OF TEST, 
SAMPLING AND BASIS FOR ACCEPTANCE 


PART 8 DETERMINATION OF STAIN AND CHEMICAL 
RESISTANCE OF GLAZED TILES 


(Second Revision) 


1 SCOPE 


1.1 This standard (Part 8) covers a method of test for 
determining the stain and chemical resistance of the 
proper surface of all glazed ceramic tiles. 


1.2 The method is applicable to all glazed ceramic tiles, 
except that the pencil test for chemical resistance is 
only applied to glazes from which pencil marks can be 
removed by means of a wet cloth. 


1.3 Where the pencil test is not applicable, the chemical 
resistance of glazes shall be classified by the change in 
appearance resulting from chemical action. 


1.4 The stain test is not applicable to tiles described as 
part glazed. 


2 PRINCIPLE 


2.1 For testing the resistance to staining, the test 
solutions are maintained in contact with the proper 
surface of the tiles for a suitable length of time. They 
are then subjected to defined cleaning methods, and 
finally inspected for visual changes. 


2.2 For testing the resistance to household chemicals, 
swimming pool salts and citric acid, part of the glazed 
surface is subjected to the action of the test solution for 
24 h and then inspected for visual changes. 


2.3 For testing the resistance to hydrochloric acid and 
potassium hydroxide the procedure is similar except 
that the period of test is 4 days. 


3 STAINS AND REAGENTS 


3.1 Staining Agents 

a) Methylene blue, 10 g/l, and 

b) Potassium permanganate solution, 10 g/l. 
3.2 Household Chemicals 


Ammonium chloride solution, 100 g/l. 


3.3 Swimming Pool Salts 


a) Sodium hypochlorite solution 20 mg/l, prepared 
from technical grade sodium hypochlorite with 
about 13 percent (m/m) active chloride. 


b) Copper sulphate solution, 20 mg/l. 
3.4 Acids and Alkalis 


a) Hydrochloric acid solution, 3 percent (v/v), 
prepared from concentrated acid (p = 1.19 g/ml). 


b) Citric acid solution, 100 g/l. 
c) Potassium hydroxide solution, 200 g/l. 


3.5 Cleaning Agents 


Standard cleaning agent solution, prepared from: 


a) Anhydrous sodium carbonate : 33 percent (m/m) 


b) Sodium perborate : 7 percent (m/m) 


c) Sodium silicate solution of : 7 percent (m/m) 


density 1.33 g/cm? 


d) Commercial sodium oleate : 30 percent (m/m) 


soap flakes 


e) Distilled water or de-ionized : 23 percent (m/m) 


water 


100 g of this standard cleaning agent contain 70 g 
of dry substance. Use in a concentration of 10 g dry 
substance per litre. The test solution shall be prepared 
immediately before use. 
NOTE — The soap can be prepared from concentrated sodium 
hydroxide solution and oleic acid in the proportion of 2.6 g to 
18.5 g, respectively. 


4 APPARATUS 


4.1 Vessel with lid made of borosilicate glass or any 
other suitable material. 


4.2 Cylinder of borosilicate glass or any other suitable 
material having a lid or an opening for filling. 


4.3 Drying oven capable of being operated at 
110 +5°C. 


4.4 Chamois Leather 

4.5 White cloth made of cotton or flax. 
4.6 Sealing Material 

4.7 Balance, accurate to 0.05 g. 


4.8 Pencil, of HB hardness. 


IS 13630 (Part 8) : 2019 


4.9 Electric Lamp of 40 W, White inside. 
5 TEST SPECIMENS 


5.1 Stain Test 


Five unused and undamaged whole tiles shall be 
used. If the tiles are very large, they may be cut to a 
dimension of 200 mm x 200 mm. The test specimen 
shall be thoroughly cleaned with water and then dried 
in the oven adjusted to a temperature of 110 + 5°C 
until a difference in mass of less than 0.1 g is reached 
between two successive weighing. 


5.2 Chemical Resistance Test 


Five test specimens shall be used with each test solution. 
The specimens shall be unused and undamaged whole 
tiles or parts of tiles. The surface of the specimens shall 
be thoroughly cleaned with a suitable solvent, such as 
methanol. Test specimens with surface defects shall be 
excluded from the test. 


6 PROCEDURE 


6.1 Stain Test 


Allow 3 or 4 drops of each of the test solutions specified 
in 3.1 to fall on a fresh part of the test specimen. Place 
an approximately 30 mm diameter convex watch 
glass on the applied drop in order to spread it to an 
approximately circular area. Allow to remain for 1 h 
and then rinse the surface with running water and wipe 
with a damp cloth. 


6.2 Chemical Resistance Test 


6.2.1 Apply a uniform layer of the sealing material 
3mm thick, to the rim ofthe cylinder. Turn the cylinder 
upside down onto a fresh part of the glazed surface as 
shown in Fig. 1 and seal around the rim. 


6.2.2 Pour the test solution specified in 3.2, 3.3 and 3.4 
through the inlet to a height of 20 + 1 mm. maintain the 
test assembly at a temperature of 27 + 2?C. 


(280 


6.2.3 For testing resistance to household chemicals, 
swimming pool salts and citric acid, maintain the test 
solution in contact with the test specimens for 24 h. 
Remove the cylinder and clean the glazed surface with 
a suitable solvent to remove the sealing material. 


6.2.4 For testing resistance to hydrochloric acid and 
potassium hydroxide, maintain the test solution in 
contact with the test specimens for 4 days. 


Shake the test assembly gently once in a day and ensure 
that the level of the test solution does not change. 
Replace the test solution after 2 days. After 2 more 
days, remove the cylinder and clean the glazed surface 
with a grease solvent. 


7 | ASSESEMENT OF RESULT AND 
CLASSIFCIATION OF RESISTANCE CLASS 


7.1 Stain Test 


Examine with naked eye or glasses, if usually worn, 
the surface of the tile subjected to test procedure 6.1. 
If, a stain remains, thoroughly clean with a solution of 
the standard cleaning agent specified in 3.5 and then 
determine the stain resistance class as per Table 1. 


Table 1 Classification by Staining Test 
( Clause 7.1 ) 


SI No. Observation Stain Resistance 
Class 
a) (2) (3) 
i) Stains removed by water 1 
ii) Stains removed by cleaning agent 2 
iii) Stains not removed at all by 3 


cleaning agent 


7.2 Chemical Resistance Test 


7.2.1 The surface that has been tested has to completely 
dry before assessment can commence. In order to assess 


LIQUID 
LEVEL 


20 +1 


TEST SPECIMEN 


ANNNNNNNNNNNNNNNWVNNNNNWANAYy EF 
% 


SOLUTION 


4 
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All dimensions in millimetres. 


Fic. 1 EXAMPLE OF AN EXPERIMENTAL ARRANGEMENT FOR THE TEST DESCRIBED IN 6.2 


whether the pencil / reflection tests are applicable, draw 
several lines with an HB pencil on the untreated parts 
of the glazed surfaces and attempt to remove the marks 
with a wet cloth. If the pencil marks cannot be removed 
from the untreated parts of the glaze, the test specimens 
can only be assessed visually, and shall be done in 
accordance with 7.2.2 and the chemical resistance 
shall be classified according to Table 2. If, however, 
the pencil marks are removed, the assessment shall be 
carried out according to 7.2.3 to 7.2.6, and the chemical 
resistance class shall be determined in accordance with 
Fig. 2. 


7.2.2 Examine with naked eye or glasses, if usually 
worn, the surface of the tile subjected to procedure 6.2. 
Record the result for each test specimen with each 
test solution and classify the chemical resistance class 
using Table 2. 


7.2.3 Examine with naked eye or with the aid of 
spectacles if usually worn, the surface that has been 
tested for chemical resistance from all angles and from 
a standard distance of 250 mm. Examine under artificial 
or daylight, but direct sunlight shall be avoided. 


Assess for any difference in appearance from the 
untreated surface, for example for change in reflection 
or the development of brilliance. 
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Table 2 Classification by Chemical Resistance Test 
(Clauses 7.2.1 and 7.2.2) 


SI No. Observation Chemical 
Resistance Class 
Q) Q) (3) 
i) No visible effect AA 
ii) Slight change in appearance A 
iii) Definite change in appearance B 
iv) Partial loss of the original surface C 
v) Total loss of the original surface D 


7.2.4 After examination, if there is no visible effect, 
perform the pencil test as specified in 7.2.5. However, 
if, there is a visible effect, perform the reflection test as 
specified in 7.2.6. 


7.2.5 Pencil Test 


Draw several lines with an HB pencil both on the 
surface under test and on the untreated surface. 
Attempt to remove the pencil lines by means of a 
soft dry cloth. If removed, the surface corresponds 
to Class AA. If not removed, attempt to remove the 
pencil lines by means of a soft damp cloth which 
has been dampened by dipping 1n distilled or de- 
ionized water and then wringing out. If removed 


VISIBLE EXAMINATION 


NO VISIBLE EFFECT 
HB PENCIL TEST 
DRY WIPING 


NOT 
REMOVED REMOVED 


HB PENCIL TEST 


DRY WIPING 


REMOVED 
CLASS A 


CLASS AA 


NOT 
REMOVED 
CLASS B 


VISIBLE EFFECT 


REFLECTION TEST 


THE IMAGE DOES 
NOT DISAPPEAR 
COMPLETELY 


THE IMAGE 
DISAPPEAR 
COMPLETELY 


CLASS C CLASS D 


Fic 2. CLASSIFICATION SCHEME FOR CHEMICAL RESISTANCE TEST 
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surface corresponds to Class A, if not removed to 
Class B. 


7.2.6 Reflection Test 


Hold the tile in such a manner that the image of the 
lamp (see 4.9) is reflected on the untreated surface. The 
angle of incidence of the light upon the surface shall 
be approximately 45° and the distance between the tile 
and the light source shall be 350 + 100 mm. The criteria 
of judgment shall be the sharpness of the reflection and 
not the brightness of the surface. Position the tile so 
that the image fall simultaneously on both treated and 
untreated part and determine whether it is any less clear 
in the treated part. This test cannot be applied to certain 
glazes, in particular, which are dull. If the reflection is 
clear, perform the pencil test with damp wiping. If the 


lines are removed the surface corresponds to Class A; 
if not removed to Class B. If the reflection is blurred, 
but does not disappear completely, the classification is 
Class C and if the image disappears completely, the 
classification is Class D. 


8 TEST REPORT 


The test report shall contain the following: 
a) Description of the tile; 
b) Stains and reagents used; 
c) Results obtained from the procedure described 
in 6; and 
d) Classification of stain resistance class and 


chemical resistance class for each test solution and 
for each test specimen in accordance with 7. 
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ANNEX A 
( Foreword ) 
COMMITTEE COMPOSITION 
Flooring, Wall Finishing and Roofing Sectional Committee, CED 05 


Organization 
In Personal Capacity (L/109, Sarita Vihar, New Delhi) 
Ardex Endura India Pvt Ltd, Bengaluru 


Building Materials & Technology Promotion Council, 
New Delhi 


Carborundum Universal Limited, Chennai 
Central Public Works Department, New Delhi 
CSIR - Central Building Research Institute, Roorkee 


CSIR — Central Glass & Ceramic Research Institute, 
Kolkata 


CSIR — Central Road Research Institute, New Delhi 
Choksi Laboratories Limited, Indore 


Construction Chemicals Manufacturers Association, 
Navi Mumbai 


Construction Industry Development Council, 
New Delhi 


Delhi Development Authority, New Delhi 


Directorate General of Border Roads, New Delhi 
Engineers India Limited, New Delhi 


Gyan Construction Company, Mumbai 
H. R. Johnson (India) Limited, Dewas 


Indian Council of Ceramic Tiles & Sanitaryware, 
New Delhi 


Institution of Engineers (India), New Delhi 
Lloyd Insulation (India) Pvt Limited, New Delhi 


Mapie Construction Products India Pvt Ltd, 
Bengaluru 


Military Engineer Services, Engineer-in-Chief’s 
Branch, New Delhi 


Modern Tiles & Marble, New Delhi 


Morbi Dhuva Glaze Tiles Association, Morbi 


Municipal Corporation of Greater Mumbai, Mumbai 


Representative(s) 
SHRI ASHOK KHURANA (Chairman) 


SHRI K. P. PAULSON 
SHRI GOPINATH KRISHNAN (Alternate) 


SHRI S. K. Gupta 
SHRI PANKAJ Gupta (Alternate) 


SHRI R. RAJAGOPALAN 
Dr N. RAMASUBRAMANIAN (Alternate) 


SHRI RAJESH KUMAR KAUSHAL 
SHRI ARUN Kumar Tyaai (Alternate) 


SHRI S. K. SINGH 
SHRI ACHAL Kumar Mrrrar (Alternate) 


DR SATYENDRA NATH MISRA 


Dr RAKESH KUMAR 


Suri R. D. MATHUR 
Suri RAMESH Basappa (Alternate) 


Suri UPEN PATEL 
SHRI SAMIR SURLAKER (Alternate) 


SHRI P. R. Swarup 
Suri Ravi JAIN (Alternate) 


CHIEF ENGINEER (Dwk) 
SUPERINTENDING ENGINEER (P) (Alternate) 


Cor INDRA KUMAR JAGGI 


SHRI J. K. BHAGCHANDANI 
SHRI AKHILESH MAURYA (Alternate) 


REPRESENTATIVE 
SHRI ARUN RAO 


SHRI ARUN RAO 
Suni P. K. SHARMA (Alternate) 


Suni K. K. KAPILA 


Suri Monit KHANNA 
Suri K. K. Mitra (Alternate) 


Dn G. S. Ravi SHANKAR 
Suri ABHIJIT Dutta (Alternate) 


SHRIMATI MALA MOHAN 
SHRIMATI NAMRATA Konui (Alternate) 


SHRI SUBHASH KAPOOR 
SHRI KAMEswan Rau (Alternate) 


SHRI NILESH JETPARIA 
SHRI JERAM Mapuav Kavar (Alternate) 


REPRESENTATIVE 


IS 13630 (Part 8) : 2019 


Organization 
MYK Laticrete India, Hyderabad 


National Council for Cement and Building Materials, 
Ballabgarh 
National Highways Authority of India, New Delhi 


National Test House, Kolkata 


National Tiles Corporation, Panchkula 


New Delhi Municipal Corporation, New Delhi 
Premier Polyfilm Limited, Ghaziabad 


Research, Designs and Standards Organization, 
Ministry of Railways, Lucknow 

Responsive Industries Limited, Mumbai 

Shriram Institute of Industrial Research, New Delhi 

Somany Ceramic Ltd, Bahadurgarh 

Super Tiles and Marble Private Limited, Mumbai 

Ultratech Cement Limited, Mumbai 


Xebec Design and Facilities Private Limited, 
New Delhi 


Representative(s) 
Dr P. ARJUNAN 
SHRI N. RADHAKANTH (Alternate) 


Dr S. K. BREJA 


Suri S. C. JINDAL 
Suri R. P. KHANDELWAL (Alternate) 


Suni D. V. S. PRASAD 
Suri ALOKE Dev (Alternate) 


SHRI PREM CHAND GUPTA 
Suri S. R. GARG (Alternate) 


REPRESENTATIVE 


Dr SANJEEV K. VERMA 
Suri R. K. Nanap (Alternate) 


EXECUTIVE DIRECTOR (Wonks) 

SHRI ASHUTOSH Kumar (Alternate) 
SHRI RISHABH AGARWAL 

SHRI ABHISHEK AGARWAL (Alternate) 
Dr P. K. KAICHER 

Dr Laxmi Rawat (Alternate) 
Suri G. G. TRIVEDI 

Dr AsnurosH Gozr (Alternate) 
SHRI ASHOK RAJPUROHIT 

SHRI SUDHAKAR Moni (Alternate) 
Suri B. KUMAR 


SHRI DEEPAK GAHLOWT 
SHRI SAMIR BANERII (Alternate) 


BIS Directorate General SHRI SANJAY PANT, SCIENTIST ‘F’ AND HEAD (CIVIL ENGINEERING) 


[REPRESENTING DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
SHRI SRIKANTH Y AJJALA 
SCIENTIST ‘C? (Civit. ENGINEERING), BIS 


AND 


SHRI MILIND GUPTA 
SCIENTIST ‘C’ (Civi, ENGINEERING), BIS 
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